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Abstract 



PROBLEM TO BE SOLVED: To obtain an optical variable attenuator w/hich is small in size, is strong 
to mechanical vibration and temp, change and is electrically controllable by using Y-branched 
waveguides where the waveguide refractive index is changed by a thermo-optical effect, changing the 
refractive index of the one waveguide thereof and varying the light intensity to be coupled to the output 

SOLUTION: Heater resistors 2-1. 2-2 are deposited by evaporation in the branching parts of the Y- 
branched waveguides formed of a polymer material. The light Inputted from the optical waveguide 1-0 
IS outputted to the optical waveguides 1-1, 1-2. The light Intensity outputted to the respective optical 
waveguides changes according to the impressed state of the heat in the branching parts Namely 
when the current to be passed to the heater resistor 2-2 is successively increased, the refractive index 
in the branching parts to the optical waveguide 1-2 increases and the symmetricalness of the 
branching parts collapse, thereby increasing the coupling rate to the optical waveguide 1-1 The 
optical waveguide 1-1 is used as the output waveguide and the optical waveguide 1-2 is used as a 
dummy waveguide not used as the optical variable attenuator 



Data supplied from the esp@cenet database - 12 



U^^^ITTJ I J P I ^:T:DC (A) (l D #^tbgi^^M#^ 



(51) Int. CI.' ^giJIE-^ /T(^MS#-§- 



#3g¥l0-20348 

(43)^B^B ¥^10<^ (1998) 1 ^23 0 



1/01 



(21) taii# 



(22)!±J^0 



-170184 



^^!S;8<ip(l996) 6^280 



Elf* ^if* tS*^(7)3gc4 OL (:^5M) 



(71) fctlIiA 000004226 

^.^f|5tf^EM^^ = TSl9#2^ 0;$: 

(72) m^m 



(54) mm<o^m 



(57) IM*^3] 




{ 2 ) 



#B3¥ 1 0-2 0 3 4 8 



Stj|EY^J-tt5IjS?g(05>i^:^r6j -'t lr^B^lJ(rgfig$^^fc e 
—^Wait. 20 

flfrlES^tt^lE]^ i HfrlHYiJ-ift^jSggco 2 oco t — ^ 

J; o T ^fi Ka^^^JS^-fki- S 2 o C9 Y ^ilgfeJSi^lJg ^ 
StifE 2 Y5i-(S^jgt^3:^gg-f-5_;^cojg«?gtrgag 

f^i^t3i-t^^(D'^-^i±m^^it$^xtiitim&^--^f^-^ 

[0 0 0 1 ] 
[0 0 0 2] 

m^^&m] ^-^mmn^n^ ^mmco'Asfx^mm so 



m-i. y ^ ^<A-(:>^mm^McM^itxWi7ti'~J^-it 
Lit7t^^|!6lc:ND (Neutral Density) 7 yU^? 

[00 0 3] ^mit&m<Dmmizx « 3feafti?Ert-^ 

(^mW- 6-186513 -^^fg) „ 
[0 0 0 4] (Il(r*JV>T, ®^7fe¥a*^*-r-5Sffil 

«;^?rPnAD-f-?,fl;^si 3-1-1 3-7r^mm.^ri. # 

[0 0 0 5] 

[00 0 6] :^^m-i^ %m%mwh^m'^m.m.n\z.t^ 

[00 0 7] 

[0 0 0 8] *^!gBJW7fe^l^i^^^(i, 2 

^^^y=^\^t\^mi^-^^o ^'0 2 0(73Y^ll5^^giJg 



5> 



( 3 ) 



^mW- 1 0- 2 0 3 4 8 



[0 00 9] 

:^oV^T. ^JgK^Sl -O, 1-1. 1 - 2;6^t^#J5g$H 

i&:^<Dytm&m\c^^m<D^ < ^it-s c t t)^^x^ 

[0 0 10] e-^SfeiT'^^-r^^Sti. t-t^gfet 
-1, 2-2-^»£-t-®^ffii:^^SgSl -l^t±l;^^ti. 

-To 

[0011] r^;^(^t:-^Sfet-.a^^^$/^v^^^{- 
2--^-t-m^fK$r^S^D^^^:-rv^< Tfe^^^Si -2--<?:> 30 

-r^o — ^r. t:-^ffifei2-2--i)Si-®^fa:=^-^'u^ 

t:--^Sfci2- 1 --m»ft^'^LTV^< ^2g^gg 

1 - 1 ^(Di;^m^(ommm^>±^ < . ^fe^ffigg 1 - 

[0 0 12] rcQi^t^. t:-^S^^iS^fcY$>ft2g 40 

1, 2 ~ 2^mi^^m.^^J:\.^V^mX\ A^^^S^tCx^i- 
6tH;^7fe^ScOM^il^50%t/^6o rix^50%;6^b O 

0;6^^,^Jf^ftt C^2co^J-t:1i^l5mA)^±) ^T-'^^ft:^ 
it^o 50%;^^^ 100%(;i-^^^$-fr'5trtl. t:— ^ 

is,tri2 ~ 1 ^^i.-rmi^i$.^o/)^hm'^i^ m2comx\^ 



[0 0 13] - ^y-r-^S-W^ct LfzY^j^^m 

2m(o^mz^K^mm.^n^'^m'^mm^^s:r>x 

ref {^*5(t^«;EE|^T5>;0^ :^-<r >':7'(7)A;^ffl;J!E (m 
ijftfe^J^ff Vref ^— gc-r-S J; 5 t-t—^iSfet-.S 
^/5^^#^5o :^-<rvrA;timjBEVreftl, i^J;t(lD/ 

[0014] m»S«l&[H]?g(i. t: -^Sfei 2 - 1 <lr t - 

"C. [g4t;i;^"rj:5tw. 2 0(7>t:— ^i£fet2 - 1 , 2- 
^) 3^(?^r«^{cr-^ci^;:<^.y^4^#Ab. X^^/^ 
3) . 

[0 0 15] m2(ommMm-m^^^A) msii. * 

^PJ<D>fe^^Mg^co^2c9^;^?F^^^^-f-, |ll^c^oV^ 

2o(7)Y4>iIg^Sg§5 - 1 , 5-2^r^;^H^'&^:>it 

b. -;^(7:)*^?s?Slr 2 bT-^ 

I = cos' (K f ) •••(!) 

ttSi^o ^:lX. K-TunAL/c. n ii^^i3Sg§cO® 

[0 0 161 ^(1) t-S-:5V^Te^^tt^ff»bfc^* 

m^y^iy^jx-x^-To ^—^m.m2\^m^^Wx.\^xmm 

^(1) f)-hh%mm^i\z. 

SR) ^/£<-r^^ .t/^^-e^^co-C. M;t«10~20nm 

(^i^MmrnxmrnrnT^^--^ t M.^j:^t^ X ^{cmf&'^mx 

fo^o 2OOGHzr0^[5ii?8K^m^[::-f-^Sfi^fiei^>-;^ 
200GHz X 7 =I.4TH2^12nm-C^?^(7:)-C\ 20nmg 
[001 7 ] 



( 4 ) 



#M¥ 10-20348 



[[gi2j t-^'s^2-i, 2-2--m-rmmmtytm 

[1213] m»SW#a(e]?S(Olf^^J^.T^-t-gI» 



-ria, 

1 7fe^^2S 

10 2 t-^j^efet 
3 m»s«i&iEi?s 

5 Y^l"*^** 



[Ell J 




[0 2] 



3 




0.5 



20 30 
9X* <raA) 



Vrel 



[0 3] 



HW\r-| 

1^4 



Vref^ I • Rref 



Vcc 



Rref 




[041 




CH — |t:-:yiat| — 



2-Z 



[05] 




0.0002 0.0004 aooo6 aooos aoot 




( 5 ) !}^mW-l 0-2 0 3 4 8 

11217] 




